Neplanocin A. Actions on S-adenosylhomocysteine hydrolase and on hormone synthesis by GH4C1 cells.
We have investigated the biochemical actions of Neplanocin A (Nepl A), a carbocyclic adenosine analog, on purified calf liver S-adenosylhomocysteine hydrolase and in the GH4C1 strain of functional rat pituitary cells. Addition of 1 mol of Nepl A/2 mol of S-adenosylhomocysteine hydrolase subunit led to rapid and complete inactivation. Concomitant with inactivation, half of the enzyme-bound NAD was reduced and adenine was released stoichiometrically from Nepl A. In GH4C1 cells Nepl A caused a dose-dependent rapid (within 5 min) and irreversible inactivation of S-adenosylhomocysteine hydrolase and concomitant increase in intracellular S-adenosylhomocysteine. In cells treated with Nepl A for 4-5 days, methylation of DNA cytosine was depressed approximately 50%, and the level of cytoplasmic prolactin mRNA was elevated 2-fold. While acute (30 min) release of prolactin from intracellular stores was unaffected, Nepl A acted in a dose- and time-dependent manner to increase the production of both prolactin and growth hormone, the two hormones synthesized and secreted by GH4C1 cells. The lowest effective dose was 0.12 microM, the concentration required to decrease S-adenosylhomocysteine hydrolase activity by 50%. By 4-7 days the production of both hormones in Nepl A-treated cells was increased 2-3 times above control. The action on hormone production persisted for at least 7 days after removal of Nepl A from the culture medium. We conclude that Nepl A inhibits S-adenosylhomocysteine hydrolase, raises cellular S-adenosylhomocysteine, decreases bulk DNA methylation, and increases hormone synthesis in GH4C1 cells.